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Uninterruptible Power Supply (UPS) On line model 700 to 6kVA UPS 



1.0) Overview of product and market competitors 



A lot of companies provide a range of standalone UPS 700VA to 6kVA (generally 
for the commercial market) and rack mount UPS 700VA to 3kVA (server farms and 
industrial market), but very few provide both functions in one UPS range. Even 
fewer provide this combined technology upto 6kVA, most stop at 2 or 3kVA. The 
numbers of models within a range would then extend even further to include a 
different battery pack for each power module. 

This is generally due to the markets they are in and the cost of developing a unified 
range upto 6kVA dual fonnat. Manufacturers of UPS also concentrate their R&D on 
major computer OEM's (original equipment manufacturers) - which forces their 
product development to be more specific to that OEM's needs, not to the market as 
whole. 

XPES are involved in all market area's including commercial IT, industrial, retail 
medical & Telecom which require racking as well as standalone. Developing a single 
range allows the users and resellers of this product to reduce inventory. Further 
reductions in inventory and therefore pricing is made by producing one unified range 
of battery packs suitable for all models. 

There is a gap in the market for a fully featured On line UPS from 700 to 6kVA that 
combines the flexibility of a standalone & rack mount unified UPS range, at a cost 
that still means the product is competitive. 

1.1) Uninterruptible Power Supply - Technology overview 

An Uniterruptible Power Supply is designed to provide a battery based source of AC 
power, such that under mains fail conditions the load can be supported for a specified 
period of time. 

This time is generally dictated by the period required to shutdown equipment in an 
orderly fashion, generator-starting time or for an engineer to attend site. In a high 
percentage of cases, utility failure is often less than 5 minutes - this is why most 
standard UPS's without external battery packs support the load for between 5 & 10 
minutes. 

This period is often only a "bridge" between mains fail and generator starting. 
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1-2) Uninterruptible Power Supply - Basic description of operation Page 2 

There are three main types of UPS; 
On Line; 



Under normal conditions mains is fed into the rectifier which provides both DC power 
to the Inverter and DC to charge the batteries. The inverter then feeds the load 
continuously. If mains fails, then the UPS continues to supply the load via the 
Inverter but the inverter is now fed its power from batteries not the rectifier. The load 
therefore sees no change. The static switch or auto bypass provides a fail-safe 
mechanism in UPS fault conditions of Inverter fail, rectifier fail & battery failure. 
This topology of UPS provides a true sinewave output under all circumstances and it 
provides in the order of 60-90dB's attenuation noise. 

. c^o . 

Atsto Oyp«*a 




Chacgar ~"j "" tnv«rt*r 

I Battery 



Line Interactive; 



During normal operation, mains power is supplied to the load via a buck/boost circuit 
in the UPS (the batteries are also float charged). Similar to the offline UPS there is a 
switch over time of 2 - lOmS between Inverter & Utility or visa versa. There is a 
small amount of line conditioning. (Input to output attenuation to noise is 20 - 30dB) 



AC input 



AC Output 
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Offline; 
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During nonnal operation mains is fed directly to the load & the batteries are float 
charged. When a power failure occurs there is a small switch time to Inverter (2 — 
lOmS). The load is then supported by battery via the inverter. The Inverter has a 
Quasi Sine wave output (which means it is a low cost Inverter). There is a very small 
amount of line conditioning (input to output attenuation to noise is 5dB) 



AC Input 





AC Output 



StAtio Switch 



Ch&T9«r 



lnv«rt«r 



I Battery 
I 



1.3) Block descriptions 



Charger/Rectifier 

This module converts AC CTJtility'V'Mains") power to DC power. This DC then 
charges the battery and in the case of an On line UPS also provide DC power to the 
input of the Inverter. 

Battery 

The battery in any UPS system is the energy storage device. It provides DC power to 
the Inverter under mains fail conditions. 



Inverter 



This module converts DC from the battery to AC, which supplies the load. It can be 
Quasi sinewave (square wave output) for lower cost units like offline & line 
Interactive (low end models) and Sinewave for high end Line Interactive and On line 
models. 



Static switch/Auto bypass 

This is an intelligent switch that looks at both mains input and inverter output, 
switching automatically between them dependant on which source of power is 
available (Utility or Inverter). It also provides an overload route if an inverter in an 
On line UPS is asked to provide more power than it can deliver. The bypass protects 
the On line UPS against Inverter failure, Rectifier failure & battery failure. 

The "Control" or "Power" module houses the charger, Bypass switch and Inverter. On 
smaller UPS below 2kVA the batteries are also hbused within the same chassis. 
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2.0) Our Product specification key features; 

Single 48VDC battery voltage and battery pack for the entire range 

Dual physical format in one model — standalone and rack mount 

Modular slot together construction — no one component larger than single man lift 

Standard Panel indent that allows for connection of modules when installed and for 
foot location on 2kVA model. 

Dual position bezel LCD display — to enable standalone & rack mount format 
Dual feed input - enables unit to be used as static switch/provides discrimination for 



feeds 



Line up and match 1U/2U maintenance bypass for range 
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Page 5 

2.1) Single 48VDC battery voltage and battery pack for the entire range. 

Most UPS's in the market today provide the ability to extend runtime by adding 
additional battery packs to the UPS. These battery packs normally are line up and 
match - that is to say they are in a similar format to the UPS's. 

Everyone else in the market place provides one battery type per UPS model. So if 
there are five models in the range of UPS's, then there are generally five battery pack 
types that need to be used. Even when people rationalise these battery packs to work 
with a number of models, generally there are at least 3 battery pack formats for any 
product range from 700 to 6kVA. 

The reason for this is to do with the efficiency of operation of UPS* s as you increase 
the model numbers by power. The more power required the greater the current that 
has to be handled by the UPS. As current increases cable size has to increase or 
power will be wasted as heat in the conductors. So what happens is a compromise 
between current capability and heat dissipation as power increases. Ultimately this 
means that as power goes up so battery voltage is increased to keep the current- 
handling conductors to a manageable size. 

The impact of this on battery packs is to increase the voltage of the pack as UPS 
power goes up. I.e. different battery packs are used for different power UPS's. 

The battery packs for the new development utilise a different concept which allows 
the same battery packs to be connected to all models of UPS in the range 700 - 6kVA. 

Each UPS within the range will require a certain voltage to operate as follows; 

700-2000VA Battery voltage will be 48 VDC 

2500-3000VA Battery voltage will be 96VDC 

4000-6000VA Battery voltage will be 192VDC 

But rather than produce three models of battery pack, we will provide only one. 

This battery module will be 48 VDC and each module will take up X A of a 19" 2U 
frame -as shown below; 
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2.1.1) Battery connection 

Since a battery pack is single 48VDC block, then we are reliant on the internal wiring 
within the UPS control module to configure these packs in Series or Parallel. 

UPS model 700 -2kVA 

This unit will have only one 48VDC battery module mounted to the right of the 
control module (within one casing). All additional battery packs with be paralleled 
internally with this one. 
UPS model 3kVA 




19" Racfc 



This unit will have only electronics in the control module. All the battery will be in 
the battery packs below. This will contain 2 x 48VDC battery module. 

This will be configured at the rear of the UPS control module as series connection 
providing 96VDC. 

All additional battery packs will be arralleled at 96VDC packs. 




19" Rack 



i 
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UPS 4, 5 & 6kVA models Page 7 

2 battery packs (4 battery modules) need to be connected at .this power to provide a 
series voltage of 192VDC. 

Further packs are added in which are first put in series and then paralleled at the UPS. 




Internal battery configuration 
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This will mean that we can provide the following advantages to our customers; 

• Single component (battery pack) required - no confusion when fitting or re- 
ordering 

• For stock agents or key accounts stock portfolio for battery packs reduced from 3- 
5 different models to one model. Stock cost greatly reduced. Stock availability to 
customer greatly increased 

• High volume purchasing allows for lower cost price/resell price to users 

• All battery packs are hot swap and interchangeable with each other 

2.2) Dual Physical format Rack mount or standalone. 

Very few models in the market today offer a dual format flexibility in a model range 
from 700 - 6kVA. The flexibility means that the unit can be either a free standing 
module or mounted in a 19" rack mount chassis. 

Given both formats are popular and used within the industrial and commercial sectors 
this again reduces stock needed and increases availability to our customers. 

The format's flexibility is illustrated in the slide below; (rack mount configuration) 




3kVA 6kVA 
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2.3) Modular slot together construction 

The UPS product offering which is currently available on the market can mean some 
individual units at 5kVA and above can weigh in excess of 1 OOkg's. Obviously 
manoeuvring and installing such a heavy UPS can have many issue's - not the least is 
the problem that you will need two to three people to delivery of load and position the 
UPS because of the weight. 

In general one man can lift a maximum of 25kg on his own. That means that if we 
can ensure that no one individual modular part (battery pack or Control module) of 
this UPS is greater than 25kg's, then we only need a single person to deliver offload 
and position the unit. 
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The new development product offers this as standard. When in situ, the UPS can be 
fixed to together in either rack mount or standalone format. As shown in the slide 
below; 



X 

m 



c/5 



a?. v> 



. plate fixings .for g n its 




Plate allows for solid 



sexter.ibf when fitted < 





The same indent on the units can be used to fix a foot onto for the smallest models 
within the series 700 VA, 1000VA, 1500VA & 2000 VA. This allows this model to be 
standalone, (see below) 
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2.4) Dual Position Bezel 

The main issue with having a dual physical format is how the customer can read 
information from the unit. If for example a LCD display is used, then when the unit is 
taken from standalone to rack mount - as the unit moves through 90 degrees - so does 
the display and it cannot be read. 

Some manufacturers have got round this by making the display LED - this makes the 
unit easy to read in either orientation. The problems with LED displays is that a very 
small amount of information can be passed onto the user. 

We have provided a bezel, housing a LCD display, which is adjustable between two 
positions. This means that in either standalone or rack mount that the information is 
available to the user, (see below) 

This display also has a screensaver mode which will display the "XP" logo when it is 
not in use — thus allowing the branding of the unit to be in the right orientation for use. 
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2.4,1) Dual Position Bezel detail 
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The construction technique behind this feature is based around a separate LCD mount 
within the main chassis. That is to say that the LCD is in its own enclosure and 
connected to the UPS via ribbon cable on the rear of its enclosure. 

The separate enclosure provides the user with the ability to configure the orientation 
of the panel without exposing in of the inner workings of the UPS. 

The mount of the separate enclosure within the main subframe is critical. This mount 
is done using spring clips on each side fascia. This allows for the LCD panel to be 



withdrawn and turned through about 90 degrees to allow for mounting in either a 
substantially vertical or a substantially horizontal plane (dependant on whether the 
unit is in it's rack mount or standalone format). 




Spring Clips 
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A feature common to all large UPS's is the ability to discriminate between two feeds. 

This means in basic terms that the UPS can have two supplies and if any one of the 
supplies is broken, the UPS can continue to support critical loads without 
intervention. During normal operation of an On line UPS there is only one feed. If 
the rectifier has a problem it could take out its input breaker. If this breaker is open 
then the load WELL be dropped after battery has discharged. This is not a desirable 
circumstance, (see diagram 1 & 2) 

This feature is unique in our smaller new development product to the market place, 
and provides an added level of confidence that the UPS will support the load in all 
circumstances. 



Diagram 1 



Diagram 2 




The. diagrams below shows how providing two separate inputs, means that even if we 
lose the UPS feed (via input breaker 1), then we can still support the load through the 
Bypass feed (via Input Breaker 2). This means that despite problems with the rectifier 
we do not expose the load! 



Diagram 3 



Diagram 4 



Bypass 
Feed^— 



Input; 
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UPS 
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Input 
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Load 
Output 
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2.6) Line up and match bypass 
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The new design concept allows for a new type of line up and match maintenance 
bypass option. The maintenance bypass is used to isolate the UPS from the load 
during maintenance situations. 

Because of the format we use for the units, we can utilise the indents to connect in 
either orientation a separate bypass box. 



This bypass box would be 1U (44.45mm wide/high) for upto 2kVA and a maximum 
of3Uforupto6kVA 



COMPANY RE Q 1ST Eft CD IN EN □ LAND MO 4221 978 



